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(54) Comparing data signals in 
defect inspection device 

(57) In a system for detecting defects 
in objects such as containers, signal 
1 02 representing the ratio of two 
successive video signals V n , V d 
representing the amount of fight 
received from adjacent inspection 
points on the container is generated. 
The ratio is calculated with the one of 



the signals {V n , V d ) having the larger 
magnitude as the denominator. A 
comparison signal generated in this 
manner is insensitive to general light 
variations. The ratio can be developed 
using a single multiplying analog-to- 
digital converter (110). The signal 
which becomes the denominator is 
determined by a comparator 104 
controlling switch 108. Alternatively 
both possible ratios are calculated, 
one in each of a pair of analog-to- 
digital converters, that with the higher 
denominator being selected by a 
system of gates. The 'dark signal' may 
be subtracted from V d and V n . before 
calculation. 
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SPECIFICATION 

Method and apparatus for comparing data 
signals in an object inspection device 

The present invention relates in general to 
5 inspection devices for objects such as containers 
and in particular to a method and apparauts for 
comparing individual video data signals from an 
inspection of a container, such as a glass bottle. 
The use of optical scanning devices for 

1 0 inspecting the sidewalls of objects such as 

containers is well known. Numerous devices, such 
as those shown in U.S. Patent Nos. 3,708,680 
and 3,716,1 36, have circuitry including means for 
receiving and interpreting light passed through or 

1 5 directed onto an item under inspection. Such 
devices incorporate either a visual display for 
comparison of the item or employ a device 
capable of producing a resistance proportional to 
the intensity of light directed thereon. Whether the 

20 output of such a device is visual or electrical in 
nature, it is eventually compared against a model 
to determine if the item under inspection is 
suitable as to size and construction and is without 
flaws, cracks, or foreign objects. Such devices are 

25 each intended to provide an automated inspection 
means for checking, as in a moving column of 
bottles, single or multiple objects in that moving 
column. 

U.S. Patent No. 3,877,821 discloses an 

30 apparatus having a scanning array that is serially 
interrogated to generate a train of pulses having 
amplitudes representing the ligh transmitted 
through an object under inspection. Adjacent 
pulses are compared to generate pulses having 

35 amplitudes which represent the difference in pulse 
amplitudes. The difference pulses can be utilized 
to indicate a defect in the object being inspected. 
U.S. Patent No. 3,942,001 discloses an apparatus 
for detecting the presence of extraneous matter or 

40 cracks in translucent containers. A beam of light is 
projected through the container to generate an 
inspection signal which is compared with an 
acceptance signal. The acceptance signal 
amplitude is varied in accordance with the 

45 position of the spot beam with respect to the 
container. 

One of the problems associated with prior art 
inspection devices is the sensitivity of the 
inspection device to general light variations across 

50 the container. For example, in the above discussed 
U.S. Patent No. 3,877,82 1 , the amplitude of the 
difference pulse varies in accordance with the 
intensity of the light. Thus, if the intensity of light 
varies across the container, a difference pulse 

55 representing one type of defect in one portion of 
the container may be different in amplitude than a 
difference pulse representing a similar defect in 
another portion of the container subject to a 
different intensity of light. 

60 The present invention is concerned with a 
method and apparatus for comparing video data 
signals generated from an inspection of an object 
such as a container in which the comparison is 
insensitive to general light variations across the 



65 container. A light source and camera are utilized 
to generate a series of video signals each having a 
magnitude corresponding to the amount of light 
received from a particular point of inspection, or 
pixel, on the container. Successive video signals 

70 represent adjacent pixels on the container. 

In accordance with one aspect of the present 
invention, there is provided an apparatus for 
detecting defects in objects wherein a series of 
video signals is developed, each such signal 

75 having a magnitude proportional to the amount of 
light received from a particular point of inspection 
on the object, the apparatus including a circuit for 
generating a comparison signal representing the 
magnitude difference between two of the video 

80 signals, said circuit comprising means responsive 
to the two video signals for generating a 
comparison signal having a magnitude 
representing a ratio between the two video 
signals. 

85 In accordance with a second aspect of the 
present invention there is provided a method of 
generating a comparison signal representing the 
magnitude difference between video signals 
generated by an apparatus for detecting defects in 

90 objects including a means for generating a series 
of video signals each having a magnitude 
proportional to the amount of light received from a 
particular point of inspection of the object, said 
method comprising the steps of: 

95 (a) generating a first ratio signal having one of 
the two video signals as the numerator and the 
other one of the two video signals as the 
denominator and a second ratio signal having the 
other one of the two signals as the numerator and 
100 the one of the two signals as a denominator; and 
(b) generating the comparison signal with a 
magnitude representing the one of said first and 
second ratio signals which is equal to or less than 
one. 

1 05 In accordance with a third aspect of the present 
invention, there is provided a method of 
generating a comparison signal representing the 
magnitude difference between two video signals 
generated by an apparatus for detecting defects in 

1 1 0 object including a means for generating a series of 
video signals each having a magnitude 
proportional to the amount of light received from a 
particular point of inspection on the object, said 
method comprising the steps of: 

115 (a) determining a first ratio one of said video 
signals as a numerator and the other one of said 
signals as a denominator; 

(b) determining a second ratio having the other 
one of said video signals as a numerator and the 

1 20 one of said signals as a denominator; 

(c) selecting the one of said first and second 
ratios having a value less than one; and 

(d) generating the comparison signal with a 
magnitude equal to said selected one ratio. 

1 25 In one embodiment of the invention, the 
comparator circuit utilizes a multiplying A/D 
converter to calculate the ratio between the two 
successive video signals which are supplied to 
inputs of the converter. A comparator senses the 



magnitudes of the two video signals and 
generates a signal to control a switch means such 
that the larger of the two signals is always 
supplied to the input of the A/D converter 
5 corresponding to the denominator of the ratio. 
This ratio is generated as the comparison signal. 

In a second embodiment of the invention, the 
comparator circuit includes a pair of multiplying 
A/D converters which are used to calculate two 
1 0 separate ratios between the two successive video 
signals. The first ratio has a denominator 
corresponding to one of the two video signals and 
a numerator corresponding to the othersignal, 
while the second ratio is the reciprocal of the first 
1 5 ratio. The one of the two ratios having a value less 
than one represents the ratio having the larger of 
the two video signals as the denominator. The 
comparator circuit includes means for selecting 
the one of the two ratios having a value less than 
20 one and for generating this ratio as the 
comparison signal. 

Both embodiments can use a minimum 
detector which is connected to generate a 
minimum reference signal is used to offset the 
25 minimum magnitude generated by one of the 
video signals during the inspection process. The 
minimum reference signal is used to offset the 
incoming video signals by the minimum 
magnitude. This enables the comparison circuit to 
30 use the full range of the A/D converters. 

The invention is described further hereinafter, 
by way of example only, with reference to the 
accompanying drawings, in which: 

Fig. 1 is a block diagram of a portion of an 
35 inspection device to which the present invention is 
applicable; 

Fig. 2 is a block diagram of one embodiment of 
the comparison circuit of Fig. 1 according to the 
present invention; and 

40 Fig. 3 is a block diagram of an alternate 

embodiment of the comparison circuit of Fig. 1 
according to the present invention. 

Referring to Fig. 1 , there is shown in block 
diagram form a portion of a sidewall inspection 

45 device for detecting defects in objects such as 
containers. Although Fig. 1 will be discussed 
briefly, a more detailed description of those 
elements shown in Fig. 1 and the remaining 
portion of the inspection device not shown in Fig. 

50 1 can be found in our co-pending GB Application 
No. 8 1 3347 1 entitled "Improvements in and 
relating to the detection of defects in objects", to 
which reference is hereby directed. It should be 
noted that the reference numerals herein which 

55 are less than 1 00 correspond directly to elements 
which have been discussed in detail in GB 
8133471. 

In Fig. 1 , an object, such as a glass bottle (not 
shown), is scanned by a camera 1 0. The camera 

60 1 0 generates a plurality of signals proportional in 
magnitude to the amount of light received from 
the glass bottle. In the preferred embodiment of 
the invention, a light source (not shown) directs a 
beam of light through the glass bottle under 

65 inspection and into the camera 1 0. The camera 1 0 



includes a plurality of photosensitive devices, such 
as photodiodes, which are vertically arranged in a 
linear array. It has been found that a linear array of 
two hundred and fifty-six photodiodes yields 
70 satisfactory results. A photodiode is a variable 
resistance device that will pass a voltage 
proportional to the amount of light falling thereon. 
Each photodiode receives light which has passed 
through a different inspection point of the bottle. 
75 An inspection point is typically referred to as a 
pixel. If a flaw, crack, or foreign object is contained 
in the bottle, then the light passing through the 
corresponding pixel of the bottle will be partially 
blocked or reflected and the corresponding 
80 photodiode will register a different intensity of 
light than had no defect been present. 

The signals from the photodiodes of the camera 
1 0 are supplied to a sampler 1 4 on a plurality of 
lines 12. Each of the photodiodes is sampled in a 
85 sequential order to produce a series of video pulse 
signals on a line 1 6 which represents the amount 
of light which has passed through the bottle under 
inspection along one vertical sequential check of 
the photodiodes. The sampler 1 4 is a device well 
90 known in the art. By rotating the bottle under 
inspection relative to the camera 10, a plurality of 
different sweeps can be made, each sweep 
inspecting a different portion of the bottle. It has 
been found that about three hundred and seventy- 
95 five to four hundred different sweeps will 

sufficiently cover an average bottle and ensure an 
accurate inspection. Thus, the sampler 1 4 
generates a plurality of video signals series on the 
line 1 6 each signal having a magnitude 
1 00 proportional to the amount of light passing 
through the respective point on the bottle. 

The video signals generated by the sampler 1 4 
on the line 1 6 are an input to an event detector 48 
which represents a portion of the inspection 
105 device referred to as an inspection device interface 
(not shown in the drawings). The interface 
functions, which is discussed in detail in our 
aforementioned co-pending UK Application No. 
81 3347 1 , to rapidly extract significant data from 
1 10 the glass bottle in a manner which is suitable for 
computer analysis. 

The event detector 48 includes a comparison 
circuit 1 00 which receives the video signals on the 
line 1 6 and generates a digital comparison signal 
115 on a line 1 02 to an adder 64. In the 

aforementioned reference (UK 8133471), the 
comparison circuit 1 00 comprises a latch 50, an 
adder 52, and an absolute magnitude circuit 56. 
These elements are not shown in the present 
1 20 drawings but are discussed in detail in UK 

8 1 3347 1 . The present invention is concerned 
with a comparison circuit which results in 
improved operation over the prior art comparison 
circuits. In the illustrated embodiment, the 
125 comparison circuit 1 00 functions to generate a 
comparison signal on the line 1 02 representing 
the deviation between two successive video 
signals on the line 1 6. 

The event detector 48 includes a threshold 
1 30 random access memory (RAM) 58 for storing a 
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plurality of threshold signals. Each threshold signal 
stored in the RAM 58 corresponds to a specific 
comparison signal generated by the comparison 
circuit 1 00. A diode counter 60 is utilized to select 
5 the individual threshold signal from the RAM 58 
which corresponds to the present comparison 
signal generated by the circuit 1 00. The diode 
counter 60 can be reset to zero by a CLEAR signal 
and can be incremented by an INCREMENT signal. 

1 0 Both the CLEAR signal and the INCREMENT signal 
can be generated by a control logic unit (not 
shown) of the interface. 

The signal from the threshold RAM 58 is 
supplied to a complementary input of an adder 64 

1 5 which it is combined with the comparison signal 
on the line 1 02. When the magnitude of the 
comparison signal on the line 1 02 exceeds the 
magnitude of the corresponding threshold signal, 
the adder 64 generates an EVENT signal to inform 

20 the interface that the detector 48 has detected a 
defect. The adder 64 can also generate a 
MAGNITUDE signal to inform the interface as to 
the difference in mangitude between the 
comparison signal on the line 1 02 and the 

25 corresponding threshold signal. 

There is shown in Fig. 2 a block diagram of one 
embodiment of the comparison circuit 100 
according to the present invention. Basically, the 
comparison circuit according to the present 

30 invention functions to generate a comparison 
signal on the line 1 02 which is representative of 
the magnitude difference between two successive 
video signals generated on the line 1 6. As will be 
discussed, the method according to the present 

35 invention results in a comparison signal which is 
insensitive to ambient light variations across the 
bottle. 

In Fig. 2, the video signal X n on the line 1 6 is 
supplied to a ( + ) input of a comparator 1 04 and 

40 the input of a sample/hold circuit 106. The signal 
X n represents the light received from the presently 
sampled pixel. The signal X n is also supplied to 
terminals (a) and (e) of a double pole, double 
throw switch 1 08 which is connected to be 

45 controlled by the output of the comparator 1 04. 
The sample/hold circuit 1 06 functions to store 
the X n signal until the next successive video signal 
is generated on the line 1 6. At this time, the value 
stored in the circuit 1Q6 will be X n _ v where X n _, 

50 represents the light received from the preceding 
pixel. The X n _, signal is supplied to the (-) input of 
the comparator 104 and to terminals (b) and (d) of 
the switch 1 08. The switch 1 08 has a terminal (c) 
connected to a V n input and a terminal (f) 

55 connected to a V d input of a multiplying analog-to- 
digital (A/D) converter 1 1 0. The A/D converter 
1 1 0 is connected to generate the comparison 
signal on the line 102. 

The comparison circuit 1 00 of Fig. 2 also 

60 includes a minimum detector 1 1 2 connected to 
receive the video signals on the line 1 6. The 
detector 1 1 2 senses the magnitudes of the 
incoming video signals on the line 1 6 and 
generates a V min signal on a line 1 13 representing 

65 the minimum magnitude sensed during the 



GB 2 089 977 A 3 



inspection process. A voltage divider comprising a 
pair of resistors 1 1 4 and 1 1 6 is connected 
between the V d input of the converter 1 1 0 and the 
line 1 1 3. A line 1 1 8 supplies the voltage present 

70 at the junction of the resistors 1 1 4 and 1 1 6 to a 
V ref input of the A/D converter 1 1 0. 

In operation, the comparator 1 04 functions to 
sense the magnitudes of the X n signal and the 
X n-1 signal and control the switch 108 such that 

75 the signal having the larger magnitude is always 
supplied to the V d input of the multiplying A/D 
converter 1 1 0. The converter 1 1 0 will then 
calculate the comparison signal Y n based on the 
magnitudes present at the inputs V n , V d , and V ref 

80 in accordance with the following equation: 

Y n =(V n -V ref )/(v d -~V ref ). 

As will be discussed, this equation results in a 
comparison signal Y n which is insensitive to the 
light level common to both X n and X n _ 1 and is 

85 therefore insensitive to gradual illumination 
differences. 

The magnitude of the signal at the input V ref 
represents the offset which is combined with the 
signals at the V n and V d inputs before the 

90 comparison ratio is calculated. As previously 
mentioned, the signal V min on the line 1 1 3, 
represents the minimum magnitude of the X n 
video signals on the line. This minimum 
magnitude is typically referred to as the dark 

95 signal level. If the V mjn signal is supplied directly to 
the V ref input of the converter 1 1 0, the converter 
1 1 0 will generate a comparison signal on the lines 
1 02 which has been corrected for the dark signal 
level offset. This enables the comparison circuit 
1 00 1 00 to utilize the entire range of the A/D converter 
1 10 in calculating the comparison signal. 

The accuracy of the comparison of small pixel 
to pixel variations can be increased by utilizing the 
voltage divider in Fig. 2 to increase the magnitude 
1 05 of the V min signal before it is supplied to the V ref 
input For example, if the values of the resistors 
1 1 4 and 1 1 6 were equal, the voltage supplied to 
the V ref input would be 

V ref = V min + (V d -V m J/2. 

1 10 In this case, a pixel to pixel variation of 50% or less 
will utilize the full range of the A/D converter, 
while variations greater than 50% will always result 
in a comparison signal of zero. This method of 
increasing the magnitude of the V mjn signal before 

1 1 5 supplying it to the V ref input is especially desirable 
where the range of the A/D converter 1 1 0 is 
limited and/or the normal pixel to pixel variations 
are not expected to be large. 

In comparing the prior art method of pixel 

1 20 differencing to the method according to the 

present invention, the advantages of the present 
invention can be readily seen. In the prior art 
method of pixel differencing, the comparison 
signal Y n was calculated as follows: 

125 Yn = x n -X n _ r 
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Thus, if X n had a magnitude of four and X n _ 1 had a 
magnitude of three, the comparison signal Y n 
would equal one for a given amount of 
illumination. However, if the illumination were 
5 increased twofold, the prior art method of 
comparison would result in a comparison signal 
having a value of two. Thus, in the prior art 
method of pixel differencing, the ambient light 
across the bottle had to remain relatively uniform 

1 0 such that similar responses were obtained for 
similar defectrs. The present invention permits a 
gradual illumination variation across the bottle 
without affecting the value of the comparison 
signal. For example, in the method of the present 

1 5 invention, assuming an offset of zero, if the signals 
to inputs V d and V n were equal to four and three 
respectively, the comparison signal Y n would 
equal 3/4. If the illumination were increased such 
that for the same defect V d had a value of eight 

20 and V n had a value of six, the comparison signal Y n 
would still equal 3/4. Thus, the present method 
results in the same comparison signal for the 
same defect, regardless of the ambient light level 
common to both X n and X n _ r 

25 There is shown in Fig. 3 another embodiment 
1 00' of a comparison circuit according to the 
present invention. The video signal on the line 1 6 
is supplied to a V n input of a multiplying A/D 
converter 1 20 and to a V d input of another 

30 multiplying A/D converter 1 22. The video signal is 
also supplied to a sample/hold circuit 1 24 which 
functions to store and generate the preceding 
pixel signal X n _ r The X n _, signal is supplied to a 
V d input and a V n input of the A/D converters 1 20 

35 and 1 22 respectively. The A/D converters 1 20 and 
1 22 each function to calculate a ratio based on 
the incoming analog signals and generate a four 
bit digital output signal at the four output 
terminals DO through D3. 

40 The output terminals DO — D3 of the A/D 

converter 1 20 are each connected to one input of 
a group of four AND gates 126 through 129 
respectively. Similary, the output terminals 
DO — D3 of the A/D converter 1 22 are each 

45 connected to the other input of the AND gates 
1 26 through 1 29 respectively. The outputs of the 
AND gates are combined to generate the 
comparison signal on the lines 1 02'. It should be 
noted that although four bit A/D converters are 

50 shown in Fig. 3, A/D converters having a large 
number of output terminals can also be used. In 
this case, additional AND gates would be provided 
such that the number of AND gates corresponded 
to the number of output terminals in each A/D 

55 converter. 

As was the case for the circuit Fig. 2, the 
comparison circuit 100' also includes a minimum 
detector 1 34 connected to receive the video 
signals on the line 1 6 and generate a V min signal 

60 on a line 1 36. The detector 1 34 functions in a 
manner similar to the detector 1 1 2 of Fig. 2. In Fig. 
3, the V min signal on the line 1 36 is supplied to the 
V rcf . inputs of both the A/D converters 120 and 122 
where it is subtracted from the V n and V d signals 

65 before the ratios are calculated. If desired, a 



voltage divider (not shown) can be utilized in a 
manner similar to the voltage divider of Fig. 2 to 
increase the magnitude of the V min signal before it 
is supplied to the V ref inputs. 

70 In operation, the circuit of Fig. 3 functions to 
calculate two separate ratios. The A/D converter 
1 20 will calculate a first ratio having the X n signal 
in the numerator and the X n _., signal in the 
denominator. The A/D converter 1 22 will calculate 

75 a second ratio having the X^ signal in the 

numerator and the X n signal in the denominator. 
Both A/D converters are set such that when the 
calculated ratio is one or greater, all the outputs of 
the respective converter will be at logic "1 ". In 

80 every case, the ratio calculated by one of the A/D 
converters will be one or greater, while the ratio 
calculated by the other A/D converter will be one 
or less than one. The ratio which is less than one 
represents the ratio wherein the one of the X n and 

85 X n _, signals having the larger magnitude is in the 
denominator. The A/D converter having all logic 
"1 " outputs will enable the AND gates 1 26 and 
1 29 such that the output of the other A/D 
converter will be generated on the lines 1 02 as 

90 the comparison signal. 

It should be noted that the present invention in 
its broadest sense encompasses the idea of 
dividing one video pixel signal by a second video 
pixel signal to generate a comparison signal 

95 which represents the ratio of the two signals. 
However, from a practical standpoint, it is 
generally not desirous to have a ratio which can 
cover a wide range of values. This is especially 
true where a limited range A/D converter is used 
1 00 to convert an analog signal into digital form. For 
example such a ratio may result in relatively large 
values if the denominator is significantly smaller 
than the numerator. Accordingly, the comparison 
circuit of the present invention includes means for 
1 05 calculating the ratio weith the larger of the two 
video signals in the denominator, thus ensuring 
that the ratio will be equal to or less than one. This 
makes the present invention readily adaptable to 
computer-controlled digital circuits. 
110 It should also be noted that there are other 

methods available for incorporating the minimum 
detector into the comparison circuits of Fig. 2 and 
Fig. 3. For example, the V min signal could be 
subtracted from the incoming video signals X n on 
115 the line 1 6. 

CLAIMS 

1 . An apparatus for detecting defects in objects 
wherein a series of video signals is developed, 
each such signal having a magnitude proportional 

1 20 to the amount of light received from a particular 
point of inspection on the object, the apparatus 
including a circuit for generating a comparison 
signal representing the magnitude difference 
between two of the video signals, said circuit 

1 25 comprising means responsive to the two video 
signals for generating a comparison signal having 
a magnitude representing a ratio between the two 
video signals. 

2. An apparatus as claimed in claim 1 including 




means for storing the first one of the two video 
signals. 

3. An apparatus as claimed in claim 1 or 2 
wherein said means for generating said 

5 comparison signal includes a multiplying analog- 
to-digital converter having a first input connected 
to receive the one of the two video signals having 
the smaller magnitude and a second input 
connected to receive the other one of the two 
1 0 video signals, said converter calculating said ratio 
by dividing the video signal present at said first 
input by the video signal present at said second 
input. 

4. An apparatus as claimed in claim 3 wherein 
1 5 said means for generating said comparison signal 

includes a switch means for connecting each one 
of the two video signals to the corresponding 
input of said converter. 

5. An apparatus as claimed in claim 4 wherein 
20 said means for generating said comparison signal 

includes a comparator responsive to the 
magnitudes of the two video signals for 
generating an output signal to control said switch 
means. 

25 6. An apparatus as claimed in any of claims 1 to 
5 including a minimum detector means responsive 
to said series of video signals for generating a 
minimum reference signal representing the 
minimum magnitude of the series of video signals. 

30 7. An apparatus as claimed in claim 6 including 
means responsive to said minimum reference 
signal for offsetting the incoming video signals by 
said minimum magnitude. 

8. An apparatus as claimed in claim 1 wherein 
35 said means for generating said comparison signal 

includes a first multiplying means for determining 
a first ratio having one of the two video signals as 
a numerator and the other one of the video signals 
as a denominator; a second multiplying means for 

40 determining a second ratio having the other one of 
the video signals as a numerator and the one of 
the video signals as a denominator; and means for 
selecting the one of said first and second ratios 
having a value equal to or less than one and 

45 generating said selected ratio as said comparison 
signal. 

9. An apparatus as claimed in claim 8 wherein 
said first and second multiplying means are 
multiplying analog-to-digital converters for 

50 generating said respective ratios in digital form 
and said means for selecting are a plurality of AND 
gates each having one input connected to receive 
said first ratio and another input connected to 
receive said second ratio such that the comparison 

55 signal is generated at outputs of said AND gates. 

1 0. A method of generating a comparison 
signal representing the magnitude difference 
between video signals generated by an apparatus 
for detecting defects in objects including a means 

60 for generating a series of video signals each 



having a magnitude proportional to the amount of 
light received from a particular point of inspection 
on the object, said method comprising the steps 
of: 

65 (a) generating a first ratio signal having one of 
the two signals as the numerator and the other 
one of the two video signals as the denominator 
and a second ratio signal having the other one of 
the two signals as the numerator and the one of 

70 the two signals as a denominator; and 

(b) generating the comparison signal with a 
magnitude representing the one of said first and 
second ratio signals which is equal to or less than 
one. 

75 1 1 . A method as claimed in claim 1 0 including 
the step of storing the first one of the two video 
signals prior to step (a). 

1 2. A method as claimed in claim 1 0 or 1 1 
including the step of offsetting the two video 

80 signals by a minimum reference signal 

representing the minimum magnitude of the series 
of video signals. 

1 3. A method for generating a comparison 
signal representing the magnitude difference 

85 between two video signals generated by an 
apparatus for detecting defects in objects 
including a means for generating a series of video 
signals each having a magnitude proportional to 
the amount of light received from a particular 

90 point of inspection on the object, said method 
comprising the steps of: 

(a) determining a first ratio having one of said 
video signals as a numerator and the other one of 
said signals as a denominator; 

95 (b) determining a second ratio having the other 
one of said video signals as a numerator and the 
one of said signals as a denominator; 

(c) selecting the one of said first and second 
ratios having a value less than one; and 

1 00 (d) generating the comparison signal with a 
magnitude equal to said selected one ratio. 

1 4. A method as claimed in claim 1 3 including 
the step of storing the first one of the two video 
signals prior to step (a). 

1 05 1 5. A method as claimed in claim 1 3 or 1 4 
including the step of offsetting the two video 
signals by a minimum reference signal 
representing the minimum magnitude of the series 
of video signals. 

110 1 6. A comparison circuit substantially as 

hereinbefore described with reference to Fig. 2 of 
the accompanying drawings. 

1 7. A comparison circuit substantially as 
hereinbefore described with reference to Fig. 3 of 

1 1 5 the accompanying drawings. 

1 8. A method for generating comparison 
signals substantially as hereinbefore described 
with reference to Fig. 2 or Fig. 3 of the 
accompanying drawings. 
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